Cases in which stones are found on both sides at the same time are alone considered. They form 9 4 % of the admissions for stone in the upper urinary tract at St. Peter's Hospital. Figures from Continental clinics vary from 11 % to 14 %, while those obtained from post-mortem records are nearly 50 %. Four groups of cases are considered: (1) Calculi due to a special diathesis, e.g., cystine stones. (2) Aseptic bilateral calculi. (3) Infected bilateral calculi. (4) Cases complicated by anuria.
(1) Cystinuria should be treated medically, by diet and alkalis, but stones may form, in spite of treatment. They can be passed easily, and operation is only indicated when impaction occurs.
(2) The calculi are comparatively small, and it is rare to find more than one on each side. If the renal function is approximately the same on both sides, simultaneous removal is advisable. When this is impossible, the interval between the two operations should not exceed fourteen days. When the function is unequal, the first operation should be performed on the more damaged kidney.
(3) When both sides are infected, the calculi are often very large, and the kidneys severely damaged. Infection is usually the primary factor, but its source cannot always be determined. The symptoms are slight, often merely persisting pyuria. If the value of both kidneys is the same: (a) no operation may be possible; (b) pelvic stones should be removed; (c) " stag horn " calculi are best left alone, unless there is evidence of fluid distension of the kidneys. Whein the function is unequal, an absolutely useless pyonephrotic kidney should be removed or drained, but if urine is secreted by both it is advisable to operate on the better kidney first.
(4) In cases of calculous anuria, the obstruction is usually found in the upper portion of the ureters. An attempt should be made to relieve it by passing ureteric catheters. If it fails, or if the anuria recurs, immediate operation is necessary. The kidney last obstructed should be drained. The stones should be removed as soon as the effects of the anuria have passed.
THE occurrence of stone in both sides of the urinary tract is always a source of grave danger to the patient, and presents many difficult problems to the surgeon, especially with regard to treatment.
Definition.-I shall consider to-night only cases in which calculi are present, either in the kidney or ureter, on both sides at the same time. It may seem hardly necessary to insist on this point, but I find many continental writers include among their cases of bilateral stone patients who had a unilateral calculus followed at some later date by a recurrence on the opposite side. For example, Proceedings of the Royal Society of Medicine 30 Brongersma includes among his thirty-six cases of bilateral stone six cases in which the opposite kidney was considered to be healthy at the time of the first operation. Such cases are excluded from the present discussion. This is probably the reason why the proportion of bilateral lithiasis is smaller among our patients at St. Peter's Hospital than at most of the continental clinics.
Frequency.-During the decade 1915-24, 165 patients were admitted into St. Peter's Hospital on account of stone in the kidney; in thirteen of these both sides were involved, i.e., 79%°. During the years 1926-32 (both inclusive) there were 280 admissions for stone in the upper urinary tract, which includes twentysix admissions for bilateral calculi-9 .4%. On the other hand Brongersma found thirty-six cases of bilateral stone out of a total of 244=14 8%. If his figures were corrected so as to include as bilateral cases only those of simultaneous involvement of both sides, the percentage would be 11%. Israel found bilateral stone in 11.2% of 572 cases, and states that Fedoroff found 13 2% in 241 cases, and Rovsing 14.2% in 589 cases. On the other hand, Legueti in 1891 obtained much higher figures. In his series of seventy-four cases, the lithiasis was bilateral in thirty-four. It should, however, be remembered that most of them were post-mortem findings, and that at that time radiography had not been introduced.
Classification.-Cases of bilateral lithiasis fall naturally into four groups, which I shall consider separately.
(1) Cases in which the calculi are due to a special diathesis, e.g., cystine stones.
(2) Cases of bilateral aseptic calculi. (3) Cases of infected calculi. (4) Cases complicated by anuria.
It is impossible to lay down any hard and fast rules regarding the treatment of bilateral lithiasis as a whole. The iproblems presented to the surgeons differ so much in these different groups that they must be considered separately. CYSTINE CALCULI. These stones always tend to be bilateral, and to recur after operation --so much so that some surgeons do not advise interference. The treatment is mainly medical, and its aim is to reduce the amount of cystine excreted in the urine and assist its elimination. The first is effected by cutting down the protein in the diet as far as possible, and the second by giving alkalis. This, however, does not always prevent the precipitation of cystine in the urine. I have found crystals of cystine in the urine of a patient who had been taking 120 grains of bicarbonate of soda every day for years.
Cystine stones, if small, are easily passed. They do not tend to stick in the ureter. On the other hand, they grow very iapidly, and may become impacted in the renal pelvis. In this case operation is necessary to preserve the function of the kidney.
Male, aged 22. First seen in January, 1920. Had been quite well till Christmas Day, 1919, when he had a right renal colic. A week later passed several calculi, the largest the size of a small pea. Cystoscopy two days later showed the right ureter dilated, irregular and surrounded by ecchymosis. Left ureter apparently normal. Skiagram showed great mass of calculi in left kidney. No stone shadows in right kidney or ureter. Left nephrolithotomy. Calculi composed of cystine.
Next seen in July, 1924. Stated that he began to pass stones about six months after the operation, and had pagsed them frequently ever since. In one week he had eliminated fourteen. For the last two or three weeks had had rather severe fixed pain in the right side.
Had been taking insufficient amounts of alkalis, as his urine was acid, and contained numerous cystine crystals. Put on 120 gr. of bicarbonate of soda a day. Skiagram showed small, wedge-shaped stone in right renal pelvis. Round shadows in left renal area, largest about the size of a pea. It was thought that patient could pass the left calculi naturally, but that the right should be removed to save the kidney. Right pyelolithotomy.
Next seen November, 1932. Had not passed any more calculi. Has had pain in the right side intermittently for a year, and occasionally slight irritation on the left side. Otherwise well. Skiagram : Great mass of stone filling renal pelvis, middle and lower calyces right side. Six shadows-left renal area, probably calculi in calyces. Pyelograms: Right side, marked dilatation of upper calyx; lower and middle calyces and renal pelvis completely filled with calculi; left side, calculi (seen as filling defects) in middle and lower calyces. Urine from both sides sterile. Urea concentration: right, 1.2%; left, 1.4%. Blood-urea 34 mgm. %. Urinary sediment contained a few pus cells and red blood cells and crystals of cystine (urine was strongly alkaline). 9.1.33: Right nephrolithotomy. Recovery uncomplicated. For re-examination in three months' time.
I hope that this man will be able to pass the stones from his left kidney, but I do not think an operation on that side is indicated unless signs of obstruction arise.
Cystinuria is an incurable condition. The tendency of stone formation may be diminished, or even arrested, by a suitable diet, combined with large doses of alkalis. So long as the renal pelvis is not obstructed by a wedge-shaped calculus no operation is needed, as rounded or oval stones can be passed, even when they are comparatively large. An obstructing calculus must be removed in order to preserve the kidney. In these cases, surgery only prolongs life; it cannot cure the patient.
BILATERAL ASEPTIC CALCULI.
In these cases the stones may lie either in both kidneys, both ureters, or in the ureter of one side and the opposite kidney. As a rule they are comparatively small, and it is rare to find morue than one calculus on either side. These are, in my opinion, the easiest cases to deal with, as operation gives the best results. On the other hand the outlook is hopeless if no operation is performed.
Female, aged 45, married, four children, eldest 20, youngest 10. Seen 18.11.24. Stated that she passed stones after the birth of each child. Was examined by X-rays in 1915, and small triangular shadows were found in the region of each renal pelvis. No operation was performed as patient's husband was at the front. She suffered from attacks of pain, chiefly on left side, but occasionally on right. Examined again by X-rays in 1922, and told that "no operation was necessary as the shadows had not increased in size." Noticed that her sight had been failing for a month, and had had several attacks of occipital headache during this time.
Examination.-Systolic blood-pressure 275. Urine contained two parts per 1,000 of albumin (Esbach). Deposit: A large number of hyaline and finely granular casts. A few epithelial cells from renal tubules and from pelvis. An occasional leucocyte. No blood or organisms. Urea concentration test: Before draught 0 7%, 1.6%, 1.6%, and 2.2% for the first three hours after it. Catheterization of ureters. Right side 0.9% urea, left 1 1%. Both sides sterile. Eyes: Patches of degeneration in both retinae; old hbmorrhage in right. Abdomen: Left kidney palpable but not enlarged; right not felt. Very little tenderness on either side.
Patient became uriemic and died two months after examination.
In this case I feel certain that the nephritis was the result of the lithiasis, and that the patient's life could have been saved if the stones had been removed when they were first diagnosed. It was most unfortunate that she was told that an operation was unnecessary because the stones were not increasing in size. Cessation of growth is, to my mind, aft absolute indication for operation, as it indicates that the kidney is either failing, or has become functionless. It is serious in unilateral lithiasis and of vital importance in bilateral.
In discussing treatment we must consider two types of cases. In the first, the function of both kidneys is approximately equal, in the second, one kidney is doing more work than the other.
If both kidneys have approximately the same excretory value, it is best to remove all the stones at one sitting, or if this is impossible, to operate on the second side ten days or a fortnight after operating on the first. If both calculi are in the pelvic portions of the ureters they can be exposed and removed through a single median incision. If they lie in the lower lumbar portions two anterior incisions are necessary. I prefer oblique muscle-splitting incisions, the position of which depends on that of the stones. If the calculi lie in the extreme upper end of the ureter, or in the renal pelves, the patient is placed on his face and oblique lumbar incisions are used. When it is necessary to make two incisions, the surgeon sbould operate on one side, while his assistant operates on the other. If one stone lies low down in the ureter, and the other is in the renal pelvis, the ureteric calculus should be removed firbt, and that in the renal pelvis at a subsequent sitting. Otherwise the patient's position must be changed, and the operation is prolonged unduly. Another indication for operating in two stages is when one stone is considered, either on account of its position or size, to be unsuitable for pyelolithotomy. It is very unusual for both to be unsuitable for this operation. I would then do the less severe operation (pyelolithotomy) first.
If the function is distinctly worse on one side than on the other one should operate on the less efficient kidney first. Such a procedure is, I believe, better than simultaneous operations on both sides. A stone in the ureter usually does more damage to the kidney than one in the renal pelvis, and should therefore he removed first. It is often' stated that the better kidney should first be relieved of its calculus in order that a nephrectomy may be performed when necessary on the opposite side. A nephrectomy is only necessary for aseptic stone when the kidney is completely destroyed, e.g., when it is a hydronephrotic shell. This condition can usually be diagnosed beforehand, even without the aid of pyelography. The surgeon will naturally cut down on the functioning one first.
My reasons for laying down these general rules are these: Physiologists have failed to demonstrate secreto-motor nerves in the kidney; the renal nerves are apparently entirely vasomotor. The functional activity of the kidney depends on the amount of waste products in the blood; an increase in the amount of these products is accompanied by an increased excretion. This is the basis of the urea. concentration test. If one kidney is rendered functionless by obstruction its fellow takes on most of the work of excretion, and becomes hypertrophied. Relief of the obstruction will, in this case, not be followed by resumption of functional activity, as there is no accumulation of waste products in the blood, and the kidney is not stimulated into activity. If both kidneys are partially obstructed, and both sustain the same amount of damage, a simultaneous relief of the obstruction will be followed by a simultaneous and equal improvement in function. If the obstruction is only relieved on one side, that kidney will improve rapidly, and relief of the obstruction on the other side at a later date will only be followed by a slight improvement of function. In these cases the kidneys will have unequal excretory values after the operations. Lastly, if one is damaged more than its fellow, operation on the better kidney will accentuate the difference in the functional value, while operation on the organ most affected will diminish it. To secure ultimate equality of function, one should operate on both sides simultaneously if both kidneys are equally damaged, and on the worst kidney first when the amount of damage is uneqlual.
It is hardly necessary to add that in all cases the operation should be done as soon as possible, as these patients run a grave risk of anuria from complete bilateraI obstruction.
BILATERAL INFECTED CALCULI.
Infection may precede or follow stone formation. If the kidneys become infected aft r the calculi have formed, one finds that the central portion of the stones 32 926 are composed of calcium oxalate, xanthine, or some other salt which is usually precipitated from sterile urine. Such a nucleus may only be present on one side, showing that a unilateral lithiasis was followed by a bilateral infection. If, on the other hand, infection is the primary factor, no such aseptic nucleus is found.
It is difficult to determine the proportion of cases in which infection is primary, as that would mean sectioning all the calculi present on both sides, and that examination has rarely been made. My impression is that in most of the cases of infected bilateral calculi met with, in this country at all events, the infection is the primary factor. Out of 32 cases collected from St. Peter's Hospital and from my private practice, eight were uninfected, one had a unilateraJ infection, and 23 a bilateral. In the case of unilateral infection the lithiasis was obviously primary, but in the 23 cases in which both kidneys were infected I could only find evidence of primary stone-formation in two. In neither of them was the evidence conclusive.
In 15 of these cases the urine from both kidneys was cultivated, with the following results:
Staphylococcus albtus, three cases. Staphylococcus aure'Us, one case. (A few coliform bacilli were also present on one side.) Streptococci, two cases (one had a few diphtheroids on one side and the other was a case of unilateral infection).
Mixed growth of staphylo-and streptococci, one case.
Bacillus proteus (puye growth), two cases. Bacill'Us coli comMunis, three cases (one had a few diptheroids on one side).
Bacillus coli conmmunis and staphylococci, one case.
Bacillus fwscalis alcaligenes and staphylococci, one case. Streptococci on both sides, with Bacillts proteus on one side and atypical Bacillus coli corn m1unis on the other, one case.
Five of these cases had been operated on elsewhere before they came to St. Peter's Hospital, but the bacteriological findings in the operated and non-operated cases were similar. It will be noticed that cocci were present in 10 out of these 15 cases.
A,tiology.-It is only necessary to discuss under this heading the origin of the infection. As a matter of fact one obtains very little evidence as to the source of the infection by reading the histories of these cases. In only two of them was there any important aetiological factor. One had a septic compound fracture of the humerus (a war wound), for which he wvas kept in bed for seven months. In the other the infection had probably begun in his bladder. The first patient had stones in the right ureter and left kidney, with bilateral pyonephrosis. The ureteric calculi were removed, but the patient died from uruemia on the ninth day. The second case is of interest as it shows how inveterate these urinary infections often are. Hamatogentous infections.-In many cases the patient is quite unable to put a date on the onset of the illness. He can only say that he has noticed the urine to be "tlhick " for a certain time, and often admits that it may have been "thick" for much longer, as its condition was only discovered accidentally. Other patients definitely date the onset, saying that the change in the urine followed a febrile attack usually diagnosed as influenza. Apart from pyuria, the symptoms are extremely slight. There is no pain, the frequency is not markedly increased, but there may be transient attacks of hmaturia. In these cases the diagnosis is made by radiology, and the calculi are often very large. A urinary infection following influenza should be carefully watched, and if it does not clear up in a few weeks, a complete urinary examination should be made. It is perhaps more important to make a careful bacteriological examination in the early stages. One is too apt to assume that the Bacillus coli is always the infecting organism. This is by no means the case. If pyogenic cocci are present either alone or with bacilli, the prognosis is much more grave. These infections are, in my opinion, only curable in the early stages, and if allowed to persist are very likely to give rise to stone formation. When both kidneys are infected the calculi tend to be bilateral.
In another type of case the infection originates from a septic wound. Gunshot fracture of the femur, or indeed of almost any bone, is liable to be followed by calculus, and Paul has pointed out that the severity of the calculous disease is proportional to the severity and duration of the wound infection. Fractures of the lower extremity are more likely to be followed by stone than those of the upper. Prolonged immobilization undoubtedly plays an important part in favouring the formation'and retention of these calculi. When the patient is lying on his back, the pelvo-calyx system of both kidneys is ill-drained, as the junction of the renal pelvis with the ureter is its highest point. This means that there is a certain amount of stasis combined with the infection.
Ascending infections.-It is well known that renal calculi are very common in patients suffering from fracture-dislocation of the spine, and that in a large proportion of cases they are bilateral. Muller found post-mortem bilateral renal calculi in eight out of ten cases of this nature. Bilateral renal calculi are also common in children suffering from spinal caries, tuberculous disease of the hip, and other conditions requiring prolonged immobilization. Dr. L. P. Pugh has told me that a considerable number of bilateral calculi are found in cases of this type at Queen Mary's Hospital for Children at Carshalton. In some cases stones were present on admission, while in others they developed while the patients were in hospital. They all had the same characteristics, in that they gave rise to few symptoms, except pyuria, they grew very rapidly, and quickly filled the pelvis and calyces. These patients live almost entirely in the open air, with the greater part of their bodies exposed to direct sunlight. It was found that calculus formation could be stopped by giving them large amounts of fluid, paying particular attention towards keeping the external genitalia clean, especially among the females, and by taking them indoors for two hours in the hottest part of the day. Since these precautions were adopted, no fresh cases of stone formation occurred in the hospital, although many patients were admitted with calculi. In most, if not in all, of these cases the infection must have been ascending, as very few had open wounds. It might be expected that pyelitis of pregnancy would he a precursor of infected lithiasis. It is mentioned in the history of two patients, but in both these cases the urine from both kidneys was sterile.
Treatment.-It is difficult to lay down definite rules with regard to the treatment of infected bilateral lithiasis. Each case must be considered on its merits. The aim of the surgeon is not only to remove the stones, but also to cure the infection. In many cases neither can be done.
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As a rule a ureteric calculus does more harm to the kidneys than one in the renal pelvis, and should be removed first. Similarly a pelvic stone is more dangerous than one in a calyx. It is generally a safe rule when calculi are present in different parts of the urinary tract to commence with the lowest, and to work upwards. One patient under my care had stones in both kidneys, the right ureter, the bladder and the urethra. I first cut down on the perineum and removed the urethral calculi, which were giving rise to a considerable amount of obstruction. I then dilated the posterior urethra and removed the vesical calculi. Three weeks later I performed a ureterolithotomy. The patient felt so much better after these two operations that he refused further treatment.
When stones are found in one kidney and the opposite ureter, those from the latter should always be removed first. The following case may serve as an illustration. Seen five months after second operation. Backache at times, passing gravel. Urine sterile. X-ray showed small group of shadows, largest about 2 mm. in diameter, in both renal areas.
The most important points in this case are (1) the recovery of the right kidney and (2) the disappearance of organisms from the urine. The patient ought to be able to pass the remaining calculi naturally.
When infected calculi are found in both renal pelves, the treatment depends largely on their size and shape, and also on the functional value of the kidneys.
One must consider separately (1) cases in which the function is approximately equal on both sides, and (2) those in which the value of one kidney is much better than the other.
(1) Cases inr which the excretory value of both kidneys is approxinsately the same. (b) Renal function sufficiently good to permit of operation. The renal function never approaches the normal; it is always seriously impaired. The operation should therefore be as simple as possible. Stones casting large round or oval shadows can always be removed through a pelvic incision, as they lie in dilated kidneys. Definite triangular pelvic calculi should also be removed. When the stones are of the " stag-horn" type, filling the renal pelvis and the calyces, operation is rarely beneficial. An extensive incision through the renal parenchyma is necessary in order to remove them, and the kidney may be damaged so much by the operation that its function is temporarily abolished. As the opposite kidney is also defective, uremia may follow. A careful study of the radiograms may enable one to decide if operation is possible. When the shadow of the portion of the stone in each calyx is distinctly club-shaped, with an expanded extremity and a comparatively thin neck, it is obvious that all the calyces must be slit up in order to remove the whole calculus. This operation does so much damage to the kidney that it is impracticable in bilateral cases. In these cases there is no fluid retention within the kidney. If, on the other hand, the portions of the stone lying within the calyces are not clubbed, and appear as rounded or finger-like projections, the calyces are dilated by fluid and extraction may be surprisingly easy. On the whole the operation is rarely possible when fully formed " stag-horn calculi are present in both kidneys.
As a general rule, no cperation should be performed when the stones are small. It is probable that they will be passed naturally. The patient should be carefully watched, and a radiogram should be taken every three months. If the calculi show signs of impaction, they should of course be removed. Another indication for operation in such cases is when there are a few calculi (not more than four or five) on each side, associated with a mild infection. The infection may clear up after operation, but it will not do so as long a § the calculi remain in the kidneys. In these cases the operation is performed simply for the relief of infection. When operating on cases of bilateral infected stone, there is no indication to cut down on both kidneys at the same time. An infected kidney recovers much more slowly than one which is sterile. For this reason it is safe to leave a much longer interval between the operations, and I believe that an interval of from six weeks to two months gives the best results.
(2) Cases in which the excretory value of one kidney is much better than that of the other.
At one end of the scale we have cases in which there is a functionless pyonephrosis on one side, and a slightly infected kidney with a small calculus on the other. In such cases I think it best to remove the pyonephrotic kidney first. This is especially indicated when signs of septic absorption are present. Even in these cases a primary nephrectomy is preferable to a nephrotomy followed by a secondary nephrectomy. Of course the stone on the opposite side should be removed as soon as possible, as there is always a risk of calculous anuria.
When the patient's condition does not permit of a nephrectomy, either a temporary or a permanent nephrostomy is indicated. Any stones that can be felt when the kidney is opened should be removed, but a prolonged search for small fragments hidden away in the calyces should not be undertaken. The following case illustrates this condition.
Female, aged 59. Known to have had pyuria for five years. For six weeks severe pain in the right hypochondrium. Loss When there is a possibility of removing the calculi on both sides I think it is usually better, in these cases, to operate first on the better side. It is probable that this kidney only will improve after operation, and one should give it every chance of doing so. If the opposite organ is later found to be functionless, it should be removed.
The prognosis in cases of bilateral infected calculi is naturally very bad. The infection usually persists, the stones re-form, and the patient is really in an incurable condition, although he may live for a considerable time. If the infection clears up after operation, the prognosis is much better, but even in these cases a certain amount of permanent damage is sustained by the kidneys. CALCULOUS ANURIA.
One must distinguish between anuria caused by calculous obstruction and a terminal anuria due to renal failure. In the former condition, excretion is re-established as soon as the obstruction is removed; in the latter the kidneys are not obstructed, but are incapable of excreting urine. The former type of case alone comes under discussion.
It is obvious that in a paper dealing with bilateral stone I can only include cases of calculous anuria due to bilateral obstruction. There were two such cases in the thirty-two collected for this paper, and in addition one had anuria on one side. Cases of unilateral anuria are probably more common than one suspects, as the condition can only be diagnosed by cystoscopy. Clinically the absence of excretion on one side may be masked by increased function on the other.
In cases of calculous anuria due to bilateral obstruction the stones are usually found in the lumbar ureter. Eliot collected sixty-four cases belonging to this group. In forty-seven of these both ureters were obstructed, in eight there was a stone in one ureter and the opposite renal pelvis, and in nine there were calculi in both renal pelves.
The stones are usually small. It is rare to find the ureter obstructed by one larger than an orange pip. A pelvis stone is somewhat larger, but rarely exceeds a cherry in size. If a large branching calculus is found in one kidney, the surgeon should cut down on the opposite side, as large calculi are not obstructive. Many cases have been recorded in which obstruction was caused by collections of fine gravel, or of crystals, in the ureter. It is difficult to see how such a collection can give rise to complete anuria, but the following case is an example of it:
Male, aged 62. Attended out-patient department 30.11.31, with a stone impacted in the fossa navicularis. The stone was removed. Patient stated that he had passed small stones or gravel frequently during the last seven years, and for a fortnight past had had pain in the right loin. Returned 14.12.31. Pain much less. Cystoscopy: Ecchymoses round right ureteric orifice, no efflux seen; left side, normal efflux. X-ray examination: Elongated shadow low down in right side of pelvis, ? ureteric calculus. Round indefinite shadow on left side at level of sacro-iliac synchondrosis, rather outside line of ureter. Came to hospital 17.12.31, stating that he had passed no uirilie since examination. No pain. "Felt a little off colour." Bladder found to be empty. Admitted. Operating cystoscope passed. Lower end of right ureter slit up with scissors. Catheter passed to 25 cm., obstruction noted at 7 cm. Catheter left in situ. Blood-urea on admission 150 mgm. %. Drained 180 ounces of urine through catheter in next twenty-four bours. Urine contained blood and albumnin, but was sterile. Blood-urea fell to 107 mgm. %. Catheter removed 19.12.31. Passed 12 ounces of urine that morning, followed by anuria for eight hours. Operation: Right kidney exposed, found to be large and congested, but otherwise normal. Renal pelvis filled with blood-stained urine. Pelvis incised and kidney explored, no stone found. Malecot tube stitched into renal pelvis. 20.12.31: Drained 70 ounces from nephrostomy tube. Condition improving. 21.12.31: Suddenly collapsed and died.
Post-mortem.-Large ante-mortem clot straddling bifurcation of pulmonary artery. Both kidneys large, externally normal. Both ureters obstructed by masses of soft gravel, on the right side in lower pelvic poltion, on the left 2i in. below uretero-pelvic junction. Site of operation satisfactory. X-ray shadows on right side caused by ossification of lesser sciatic ligament, on left side by an exostosis of ilium. Masses of gravel transparent to X-rays.
In this case, the shadow on the right side was thought to be thrown by a stone in the intrarmural portion of the ureter, until the ureteric catheter was passed. This -was why the orifice was incised.
The second case is of interest on account of a curious error in diagnosis.
Male, aged 33. Gonorrhoea two years previously. Returned to V.D. clinic where he had been previously treated because his " water was thick." Pus and staphylococci found, but no gonococci. Treated with prostatic massage, irrigations, and vaccines. Given rest from treatment for one month. Two days later anuria set in; patient seen when this had persisted for thirty-six hours. Right kidney exposed, as patient had slight pain on this side. Stone size of grain of wheat found in ureter, at level of lower pole. Removed. Kidney drained. Radiogram taken a few days later showed a similar stone at same level in left ureter. Removed a fortnight after first operation. During this interval no urine was passed per urethram. Six weeks later, both kidneys acting well. Good elimination of indigo-carmine from both ureters in five and a half minutes after an intravenous injection. Urine sterile.
Patient kept under observation for six months; no evidence of urethritis.
The treatment of this type of calculous anuria is to re-establish the flow of urine as quickly as possible. Catheterization of the ureters is often brilliantly successful, but the surgeon must be prepared to operate (1) if the catheters cannot be passed above the obstruction; (2) if the urine does not drain freely through them, and (3) if there is a recurrence of the anuria when they are withdrawn. The indication for operation when the catheter cannot be passed above the stone is obvious. Urine may not drain immediately through a catheter that has been passed up to the renal pelvis, but it usually comes away in good quantity in less than an hour. If there is any delay, some writers recommend distending the renal pelvis with sterile saline solution. I think it better to give a diuretic or, if the blood-pressure is low, to stimulate the heart's action. I also feel that it is a mistake to re-insert a ureteric catheter if anuria recurs. I believe it is much safer to cut down on the kidney, and to drain it through the loin. Two types of operations are performed for calculous anuria. The first are emergency operations with the object of providing efficient drainage. The second are set operations to remove the stones.
Emergency operations are performed when catheterization of the ureters is impossible, has failed, or is thought inadvisable. The surgeon cuts down on the kidney which he believes to be the more recently obstructed. Pain and muscular rigidity are the usual signs of recent obstruction. If they are not present, he must depend on the history of pain, or operate on the side which is most tender on pressure. In all cases he must be prepared to operate immediately on the opposite kidney if he cuts down on one that is disorganized, and obviously inefficient as an excretory organ. The operation is as simple as possible. The kidney is exposed, and the renal pelvis is incised. If a stone is found it is removed, but if there is none in the pelvis, time should not be spent in exploring the ureter. A self-retaining tube is inserted into the pelvic wound, and held in place by a single stitch of fine catgut. I prefer this method to draining the pelvis through an incision through the renal parenchyma.
Set operations are performed after preliminary drainage through ureteric catheters. The effects of anuria have passed off, the blood-urea is reduced to normal, and the position of the stones is determined by radiography. The surgeon cuts down on the stone and removes it. In these cases it is best to operate on both sides at the same time, unless the X-ray examination gives distinct evidence that one kidney is incapable of recovery, when a unilateral operation is obviously indicated.
In emergency operations the kidney last obstructed is drained. Its fellow has been blocked for a longer period. If, therefore, the surgeon decides not to remove the stones from both sides at the same time, he should commence with the undrained kidney. If this is not done, there is a risk that it may become permanently functionless.
Di8cu8sion.-Mr. JOHN EVERIDGE: Many of us observed during and after the war, cases of renal calculi amongst those requiring prolonged periods of recumbency througb compound fractures of, e.g., the femur, tibia, etc. Reference has been made in the Britie8h Jotrnal of Surgery, by Donald Hunter (1931 xix, 203), and others (lb. 1933, xx, 479), to the incidence of renal calculi in destructive bone disease, viz., osteitis fibrosa, associated with parathyroid tumours. I am particularly interested in the incidence of stones in connection with another form of bone destruction, namely, tuberculosis of the spine, hip, etc. The recumbent posture necessitated by treatment is no doubt a large factor in production in this group, but I cannot help feeling that the setting free of calcium from the bone has possibly a share in the origin of calculus formation, although a hypercalcemia appears not to be proven. At Queen Mary's Hospital, Carshalton, where I am consulting urologist, there are about 1,300 beds, a large number of which are occupied by cases of surgical tuberculosis. There is ample opportunity of considering this subject, and it has been interesting to study the development of these stones. A large proportion of the cases had been treated elsewhere and already had stones on admission. Such methods as have been adopted by Dr. Pugh, the Medical Superintendent, appear to have gone far to lower the incidence of stones, amongst which, increased intake of fluid, careful attention to the bowels (patients in these cases tend to constipated), frequent alteration of position by specially designed spinal and hip frames, and measures to counteract urinary sepsis when such is present, are noteworthy. In a number of cases radiographic opacities in the kidney regions have disappeared when forced intake of fluid has been established and, especially, when the child has been allowed to run about and resume a normal life; thus it is to be presumed that many of the shadows observed do not indicate formed calculi. Calculus formation remains a problem not yet fully solved, either in its origin, or in its treatment, in this type of orthopedic case. Calculus formation in one kidiney after removal of stone from the other. (xiii) S. G., male, aged 40. Stone the size of a filbert-nut in right renal pelvis, with infection and no dilatation. Right pelvi-lithotomy. Twelve months later an extensive dendritic stone occupying the pelvis and calyces was seen on X-ray examination of the left side. Patient elected to postpone operative treatment.
With regard to the question of which side to attack first: I like to begin on the better one, so that if on operating upon the second there is present some factor indicating nephrectomy, one can decide, after having actually handled the other organ, whether it is wise to follow this line of treatment. It is of interest to note in some instances, when stones occur in the calyces after operation, what little damage they may do and how slowly they may grow if the kidney is not infected and the calyces in which they lie are not dilated. This point is important in certain cases in which the patient, having had one or more operations on the kidney is anxious to avoid further operative interference. It is comforting to note in these circumstances that stones may be left with very little risk to the prospects of life.
In those advanced cases in which both kidneys are the seat of great masses of calculi, up to the present I have followed the rule of not undertaking any operative interference, but after hearing last year Dr. Cabot of the Mayo Clinic recount his experiences with regard to permanent nephrostomy in some of these cases, I cannot help feeling that it would be wisest to establish this form of drainage. This method of treatment seems all the more justified when one considers the otherwise hopeless outlook of this type of case. Another important application of nephrostomy in renal calculi cases is to drain the kidney for at least a week after the removal of stones when the kidney is dilated and infected. When I consider the anxious times I have had over certain cases upon which I have operated without drainage and compare it with the uneventfulness of the convalescence in those cases in which drainage had been carried out, I am convinced that the latter is the proper way to proceed. The gravity of this disease is truly reflected in a study of my cases, for out of a total number of thirteen, five had recurrences; three had the disease so far advanced that they were advised not to have operation at all and one is constrained to give only a guarded prognosis in all cases which have been freed from lithiasis by operative means. This is especially necessary when a dilated and infected kidney is left behind, the two consoling factors being that many patients live for many years in spite of their complaint and that, wisely chosen, operative interference is of undoubted benefit.
Mr. E. W. RICHES said that the object of treatment in these cases was, wherever possible, to remove the stones and leave the patient with two kidneys.
[Mr. Riches showed slides illustrating three cases: in the first, in which a stone was impacted in each ureter, the better side had been operated upon first; within three weeks a large pyonephrosis had developed on the other side and had necessitated nephrectomy.
In the second there were large and small stones in both renal pelves; the better side had been treated first, the stones being removed and a temporary nephrostomy performed. Two months later the other kidney had been dealt with in a similar way with a satisfactory result.
In the third case a patient, who had painless pyuria, was found to have large branched calculi in one kidney and a single small stone in the other. He declined operation and had been treated by bladder lavage and urinary antiseptics for three years.
He was still symptom-free and his renal function was good, indigo-carmine being excreted in four and a half minutes, even from the side on which, judging from a skiagram, it seemed as though there could be little kidney substance left.]
